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LETTER OF TRANSMITTAL 


Sir : The Council of the American Association for the Advance- 
ment of Science, at its annual Meeting in December, f923, estab- 
lished a committee to make a comprehensive study of the place of 
science in our educational program. As a preliminary step t6 such 
a study, an exhaustive bibliography of aU the articles and materials - 
relating to science teaching in our secondary schools has been pre- 
pared. Nothing of this kind has ever been attempted before. This 
compilation has been made with. unusual care over a period of several 
years. It will be of invaluable service to school superintendents, 
curriculum-makers, teachers of science, and students of education ' 
■throughout the United States. I therefore recommend -its publica- 
tion as a bulletin of the Bureau of Education. 

Respectfully submitted. 

♦ Jno. J. Tioert, 

Commissioner. 

The' Secretary of the Interior. 
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PREFACE 


Each generation must somehow transmit to the next generation 
as much as possible of its knowledge and results of experience. 
Therefore, the problems of education are among the most important 
and inevitable of those that confront society. This truism has 
always been applicable'since it is an obvious corollarv of the first 
principles of the nature of life. These far-reaching and fundamen- 
tal problems become progressively more c*lear and more consciously 
appreciated as the race proceeds along the road of civilisation. The ’ 
efforts to improve education in this country have produced remark- 
aide results. Modifications in educational subjects, in poliev and in- 
practice, Jiaae been made. Thesi are surely to be regarded aa 
representing true progress. 

The implications of (he educational problem necessarily change 
as general progress changes. This is most conspicuoyg with regard 
to the kinds of knowledge, ideas, abilities, and susdtaClbilities that 
are to be transmitted from one generation to the nplfrThese changes 
are also notable with regard to the iyreasin^experienc| that re- 
sults from the analytical and expeffmental study of Education, 
teachers are naturally constrained to present to their pupils the 
kinds of material that their own generation regard as most funda- 
mentally essential. They must present these materials by methods 
hat they themselves approve or that are, at least, approved by their 
leaders. In recent decades educational thought and effort' in this 
country have greatly changed in both these aspects. 

The recent rapid advance of the natural sciences has overwhelmed 
us with a vast array of new information and new deductions. Much 
of this must somehow get presented in our schools. Science writere • 
have been bringing this new material before the public at a rate far 
more rapid than it has been possible or desirable to build ft into 
school curricula, yntil recently there has been a continual demand 
for new courses of study in newly developed scientific subjects. In 
the face of this popular demand some of the older subjects have 
»“J to th f backgro,md - Thiais especially true of thbse aspects 
of the^older subjects which were regarded as primarily disciplinary: " 
The newer subject? and materials are generally characterized^ by <* 
social and personal as well as vocational values. : ‘ ! ^ 
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With the oncoming of the age of science and of technical and voca- 
tional achievement, based on natural science and the scientific method, 
there have occurred' cor?esponding revolutions in. the science and 
art of education itself. The methods of educational practice have 
altered greatly and are still being rapidly modified. This is done 
not only to make proper use of the new material crowding into 
school curricula, but especially (o adjust teaching to a rapidly 
growing and advancing body of thought This. thought is supported 
by truly scientific experiment and by logical deduction in the field of 
education itself. 

Popular education has, of course, to attend to both these rather 
divergent movements. It can not choose between th^ni. The 
fundamental and general aims of education stand always in the ' 
background, with criteria by which ultimate success or failure are - 
; '*° 1x5 adjudged. In the foreground, more numerous and noisy, and 

just as insistent, are the popular demands for informationaliand 
vocational and social education. The present task of those who 
pnde education is primarily to arrive at school curricula that will 
impart as much information and practical facility as is possible, by 
methods which will inculcate well-balanced mental attitudes and as 
high a degree of honesty, loyalty, and f*ene f al morality as may be 
secured. The content, the established conclusions, and the safe guides 
m thinking of modern science can not be left out, even if some may 
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whole, however, this new mobilization of the forces of progress and 
of inertia has been highly valuable. It has aroused many of the 
best minds and is surely lea'ding toward a better iindorS-landing and 
more general appreciation of the matters that are involved. We 
have faith to believe that such controversies surelv lead toward the 
hrmer conviction that established truth is the safe guide for thought 

With such considerations as these as a background, the council 
of the American Aviation for the Advancement of Science at 
its Cincinnati meeting in December, li>*2:r t authorized a special rom- 

m ! ,,ee *° n, ? k *‘ * stl «lv of the role played ami to be played by 
M.ence in education.. That committee was organized in- lim and' 
the presentation of this bibliography is the first tangible evidence of 
its work. 1 he committee proposes to carry out an extensive sur- 
vey of piesenf conditions in th<* iin)>ortant field, with the aim of 
rendering the further advance of educational method easier, more 
rapid and more satisfactory. Students of educational problems are 
usked to cooperate, and it is hoped that the results may eventually 
constitute a body of information that may be referred to as truly 
representative tyul reliable. *’ * 

. An adequate study of any such subject as the place of science 
in ejiucatiort must proceed with constant reference to the existing 
anature. The literature of science teaching is already extensive, 
but it is unusually scattered, in many different forms of publication. 

It therefore seemed highly desirable and quite fitting that the' first 
public mid °fhcial appearance of this new committee of the American 
Association for the Advancement of Science should occur through 

the presentation of this bibliography as a tool foV research in this 
subject. 

The bibliography herewith presented has been in process of prep- 
aration for several years as a part of a series of studies of science 
teaching. It includes articles bearing -upon those sciences most gen- 
era } tauglU in secohdary schools. It has recently been entirely 
rev.sed and choked and made to include titles up to the earlier 
publications of the year 1925. .It is obvious that an annotated bibli- 
ography might be more helpful in many cases 1 . To annotate the 
whole list of titles would produce a volume too large for publication. 

* i, i. _ ''p . .1? , ... ssemhle in one volume the 

titles of magazine articles thought likely to bear upon 'any of the 

science-teaching problems. In the future it may be possible to pub- 
lish selected and annotated bibliographies bearing upon specific 
science-teaching probl ems! . 





One of the first needs’ encountered by the student, teacher, or in- ' 
vestigator who is studying the problems of science teaching is that 
of a comprehensive and critically annotated bibliography. 

In the fields- of pure" science tfye journal literature ^thoroughly 
covered by such publications as Chemical Abstracts, for chemistry, 
and Science Abstracts, Section- A, for physics. Other sciences have 
similar publicatiofis. Np such abstract journal, is* available for the 
field of education, however, though it*is greatly needed, and no ade- 
qiwte bibliographies are to be found that deal with the teaching of 
high-school science. The Bibliography of .Science Teaching, Bulle- 
tin, 1911, No. 1, published by the United States Bureau of Education, 
contains 97 titles for general science and biology, 70 titles for chem- . 
istry, and 77 titles for physics. The Record. of Curfent Educational 
Publications, issued by th<* Bureau of -Education from time to time, 
contains a few titles bearing on secondary, school science. Since none 
of these publications list an appreciable fraction of the articles that 
havp been published, it ha§ become necessary to prepare a new 
bibliography on science teaching.in-high schools. 

The expense involved in the preparation* of a comprehensive, an- 
s notated bibliography is such that it was decided to publish, first, a 
list of titles bearing upon the teaching of the chief science subjects, 
which have been found to be general science, biology, chemistry, 
and physics. This publication represents the first portion of the 
work. The preparation of a critically selected, annotated biblio- 
graphy for a limited numbdV of topics in the field of science' teach- 
ing is in progress and will be* published later. . ' 

The titles in this bibliography were obtained by an examination 
of the following periodicals : ' 

Education, vote. 21 (1900) to 45 (1925) Educational administration and 
>• supervision, vols. 1 (1915) to 10 (1925) ; Educational** review, vote. 19 (1900) 

-to 69 (1925) ; General science quarterly, vote. 1 (1917) to 9 (1925) ; Journal 
of chemical education, vote. 1 (1924) to 2 (1925) ; Journal of educational 
psychology, vote. 1 (1910) to 15 (1925) ; Journal of educational research, vols. 

1 (1920) to 10 (1925) ; National education association Reports, vote- 1890 (not 
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(1025) ; School review, vols. 1 (i 89 3) to 33 (1925) • School science and mathe. 

U025)’- T Teach rt 901 ^ (1925) ’ 8c,ence (new Series),- Vols. 1 (1894) to Cl 

(1025) , Teachers college record, vols. 1 (1900) to 26 (1925). 

A few citations will be found t<* periodicals not in the list given 
above. These titles were obtained from miscellaneous printed 
sources, and in s«me instances wo have been unable to verify the 
entry in the original publication. 

A ^ borious checking system has been used in the preparation of 
this bibliography in order to have all entries correct. If students, 
teachers, or investigators discover any errors, we shall be greatly 
pleased to be informed. We shall be. grateful, also, to receive any 
information that will enable us to add titles that have been over- 
looked in this work. Very few bulletins, dissertations, and mis- 
^Ua^eous publications are included in this list. No books are 
included, since these can be found readily in other publications, such 
as the United States Catalogue. We did not have access to the Re- 
ports of the New. England Association of Chemistry Teachers, and 
Reporte of the Eastern Association of Physics Teachers; hence no 
***** publications are listed. Very few titles are in- 
cluded that relate to the teaching of science in the British, French 
or uerman schools. ; ’ 

Some entries are included for the year 1925, but the list is by no 
means complete, since only a few months had elapsed when this 
bibliography was sent to the printer. * 


PART I. GENERAL BIBLIOGRAPHY OF HIGH-SCHOOL SCIENCE 

SUBJECTS 

Abb n °“; i, J te ® c,1,n e of biology In secondary schools. School science 

and mathematics, 8:191-198, 1908. science 

Abercrombie, D. W. Should language studies be limited in secondary schools 

Son ^ Addr ,D *** in . tere8t8 of the fences? In National education associa- 
tion. Addresses and proceedings, 1893, p. 199-204. 

loir. 21 ’ 01 '’ 81 * 1 ’' tocl, ' ra ’ “ d umiu “>"»"*“«»■ 

Adl wl,h nogct ' s sp,r * 1 - “•* - ■»■«*«- 

the lert ” re “ We - ^ «nd math., 

6t Wave ***** 0f ,,ght hy high-school pupils. School 
science and mathematics, 3 : 509-511, 1903 1 v v 9. acnooi 

T Zv d , P ” r " tUa ^ the MurtlltT Of atfranaloh of different 

^School science and mathematics, 5:456-157 1905 1 ' g 

t6e *^>*f*** “? d ““fematlon, 

A< 1 ^l :B . 0W,rd . w ‘ **“* «*' fundamental OnahttalVe prlndnlM of 
e ementary chemiatry. school eclence and niathcniatlca, 23 : 823 - 330 , M23. 





GENERAL BIBLIOGRAPHY 


8 _ 


o 

ERIC 


Adams, John M. An Impulse apparatus foi- the second law of motion. School 
science and mathematics, 14:520-621, 1914. 

Adams, Roger. The present opportunity In chemistry. School science ahd 
mathematics, 18:57-06, 1918. ' * 

Adlams, G. H. J. Reform of science teaching in America. General science 
quarterly, 6:390-401, 1922. 

Agnew, P. G. A gas pipette. School science and mathematics, 6:847, 1905. 
Apparatus for determining the refraction of water. School science 

TYint , hdtnnf{na 41 • Oft i aad 


and mathematics, 6 : 29, 190ft 
— A bell system of 220 volt' mains. 


8 : 744-746, 1000. • <Cle " C0 Und 

Ahrens, Walter R. The two-year vocational course in electricity at the 
^ >g 390 O °i^l4^*^ Ca ^ 0 ^ ^ sc ^ 00 ^ School - science and mathematics, 14: 

Akeley, L. E. An acceleration apparatus. School science and mathemaUcs, 
0 1 478 — 480, 1900. 

Allen, Charles R. Conditions and equipment in secondary schools. School 
science and mathematics, 10 : 696-605. 1910. 

Allen, E. A. H. Science in secondary schools. Science, 10:108-117, 1890 

AU ™2-2(M4 1914 ® f iperiments to high-school instruction. School review, 

Allen, J. H. The value of chemistry as a high-school subject. School science 
and mathematics, 10 : 721-731 ; 788-SOO, 1910. 

Ailing, Mary R. Natural science In common schools. Education. 1 • 601-615 

1880 - 1881 . ’ 

Allyn, Lewis B. Communal chemistry : How may the teaching of chemistry 
promote the well-being of the community V In National education associa- 
tion. Addresses and proceedings, 1012, p. 1166-1171. 

1912^ OIUU1UIia ^ C * lem * s * T * r ’ science and mathematics; 12:670-684, 

Almy, Prank F. t What equipment is required to successfully teach physics 
in secondary schools? In National education association. Addresses «nq 
proceedings, 1907, p. 051-957. 

The essential equipment for teaching elementary physics. School 
science and mathematics, 9:671-077, 1909. 

Amadon, P. Arthur. The use of spectacle lenses for the correction of refrac- 
tive and other efrors of th© eyes and the instruments used for deterininlpg 
such errors. School science and mathematics, 12:492-497, 1912, 

American chemical society. Educators and chemists launch movement to 
counteract insidious attack vf Germany upon American chemical Industry. 
School science and mathematics, 19 : 700, 1919. 

American ^ocle^y ^ of naturalists. Science in the schools. Education, 9 : 547- 

Ames, Joaepli S, Einstein’s theory of gravitation from the standpoint of the 
teacher of physics. School science and mathematics, 20:477-481, 1920. 

Analysis of furnace gases. School science and mathematics, il : 723, io n , 

Anderegg, P. O. Activated nitrogen. School science and mathematics, 
20:571-576,1920. .' ' 

Anderson, John. The review in physics— theory vs. practice. School science 
and mathematics, 25 : 26-29, 1926. ’ 

Anderson, S. H. An experiment to determine the index of refraction of 
water. School acieqce and mathematics, 10 : 413-415, I9ip, ,r 

^0i7 CCeleratlO “. appar4ua W mathematics, 
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School review, 


Andrews, W. E. Correlation In high-school science courses. 

27:1-12,1919. 

Arbnthnot Anna C. Physiology and sex hygiene for girls in the technical 

gh school. Cleveland, Ohio. School science and mathematics, 11 : 103-106, 
mil* . ^ 

Arms, S. Dwight. The status of science instruction in the state or New fort 
‘ ^° nal educatIon association. Addresses and proceedings, 1901, p! 

Armstrong, James E. Decrease in number of pupils of chemistry in high 

schools, its cause and remedy. School science and mathematics, 5 : 107-109 
1905. * 

Arthur, J. C. Research as a university function. Science, 49 : 887-391, 1919 
Arthur, J. M. A convenient apparatus for proving that a flame Is burning 
gas. School science and mathematics, 10:324, 1910. 

7T. r:ViTJ >,e , n refleCting galvanometer - ScL °° l science and - mathematic* 
a 1 . oil o45, 1911. 

Ashman, George C. A method of determining the relative amonnts of oxygen 

?r« ,D the atmosphere ' ^ool science and mathematics, 2: 168- 

loo, 1902. 

ABeemblj^ln^l.nce at the Serlppe Instltntlon, A .urn™. School and soclef*'' 

Atwood, Wallace W. The flrel-rear science course In the high school. School 

Augur A. W. A convenient method for determining the density of air. 

0 school science and mathematics, 1:28-30, 1901 

Austin, R. O. Home-made linear expansion 1 apparatus. School science ami 
mathematics, 6 : 779, 1906. 

- The need and scope of a first-year general science course. School 
science and mathematics, 11:217-224, 1911. 

Avery Lewis B. A proposed amendment in physics teaching. School science 
and mathematics, 7 : 196-203, 1907. en ” 

^Chemistry and cuitnre. School science and mathematics, 9:739-743, 
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7 General «ience in the high school. In National education association. 
Addresses and proceedings, 1911, p. 944-948. 

A7l ^. e tion m toiJ??h W ' F, " 0te !, "! ph5 '''' 9 ** “» Colle Kr entrance eiaml- 

m.Z U:^0.TZ' ' renK<Un - 8Ch001 - “«*■ 

" ,b of * 

Bagley, W. C. The test of efficiency In teaching physics. School science and 
mathematics, 12 : 399-406, 1912. science and 

Bailey, Clara E. Biological courses sponsored by Cass technical high school 
science group. School science and mathematics, 24 : 145-160 ; 87<H»7 b] 

Bailey James. Gelssler tubes from electric-light bulbs. School science and 
. mathematics, 10 : 639-640, 1910. ' 

elem “‘ “ 1U “ t ‘ 0n - «*“» “« mathematics 

“IT ? Etincstlon ' T.-70MU, 18S0-1887, 

Md h»t .t..n°,7 r * ***■* 1° the high school 
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Jtaker, R. A. The position of the metals in the introductory course. Journal 
of chemical education, 1 : 2 19-222, 1924. 

Baker, Walter D. Student electrolysis in a beaker— a new apparatus. School 
science and mathematics, 6 : 591-594, 1906. 

Baker, Wili C. A mechanical model for the lecture demonstration of “ beats.” 
School science and mathematics, 6 : 776, 1906. * 

The siphon. School science and mathematics, 7:748-760, 1907. 

A new lecture experiment: The barometer. School science and mathe- 
matics, 8:32-33. 1908. 

Projection demonstration to accompany lectures on wave motion. 
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School science and mathematics, 9: 166-162, 1909. 
Two projection demonstrations in electrostatics. 


School science and 


‘molecular magnets " for projection. 


muthematlcs, 9 : 51-63, 1909. 

— A new form of Ewing's model of 

School science and mathematics, 9 : 863-855, 1909 

»:£££? nod* Sd.ool Kleaee and mathematics. 

A new method for the measurement of the wave length of light with 
a coarse grating. School science and mathematics, 16 : 733-736, 1916 

The addition of physical quantities. School science and mathematics. 


19 : 693-698, 1919. 

The use of the siren in physical laboratories. 


School science and 


mathematics, 19:813-815, 1919. 

S | 0me difflcu,tie9 la study of botany in the small high 
school. School science and mathematics, 8 : 27-28, 1908. 

Bakke, Noel H. Scoring general science text and course. General science 
quarterly, 6 : 61-65, 1921. * ncience 

Balance, A momentum. School science and mathematics, 12: 137-138, 1012. 

f ° r ^ el Khfng one ten-thousandth part of a milligram, A sensitive. 
8cbool science and mathematics, 11 : 650-562, 1911. 

Balliet Sa T r el f0r 8C,ence ' Education, 16 : 223-227, 1896-1896. 

atocSZ^A?'. ! ° f 8C ‘ enCe te,,cher8 ' ,n National educatiop 

association. Addresses^ and proceedings, 1916, p. 735-737. 

mo The teaching of phyal S s ‘ School science ahd mathematics, 10 • (194-696. 

Bancroft, Cedi F. P. Should the amount of time given to languages in our 
secondary schools be diminished in order to make room for a more ex- 
tended course In physics, botany, and chemistry? School review, 2 : 166-169, 

’’“‘fl m r° de,lc " ,0 " dd ln,er ” t to reTlcw »»* '» elementary 

chemistry. School science and mathematics, 16:354-366, 1916. 

.u A chemiBtry experiment; supplementary reading. School science and 
mathematics, 17 : 646-647, 1917„ . 0 

Barber, Fred D. The tendencies and general status of courses In general 

’ ma p. ».?“ Addres «« *“ d *"■■* 

Nor, “ i — 

▼iew^23 : ©-^"ioir 4118 rea ‘ m ** nln * °* general •cidice. School re- 
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Barter, Fred D. A demonstration of the decomposition of gravity by the In- ! 
cllned plane. School science and mathematics; 7 : 407, 1907. 

Indoor humidity. School science and mathematics, 16:52-56. 1916. 

Reorganization of high-school science. School science and math*. 

ntatics, 18 : 247-262, 1918. 


Abstract reasoning versus common sense hi science teaching. School 
science and mathematics, 22:427-439, 1922. 

Bardwell, Darwin L. Physics teaching In high schools. School science and 
mathematics, 10:503-506, 1910. 
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Belt*, H. C. Electrical method of measuring heat of vaporization. School 
science and mathematics, 16': 814-S18. 1016. 

-Bennett, W. M. Again,— what makes the siphon work? School science and 
mathematics, 8:231, 1008. 

Benton, G. W. Quantitative chemical experiments for beginners. School 
science and mathematics, 1:144-140, 1001. 

Bergen, Joseph Y. Plant physiology in secondary schools. Education, 27: 
400-^10, 1906-1007. School science and mathematics, 7 : 389-308, 1007. 
High school physiology teaching. Education, 7 : 404-409, 1886-1887. 
Some fallacies of. botany teachers. School science and mathematics, 
0:821-825, 1909. 

Rerninghausen, F. W. General science for the first year of the high school. 

General science quarterly, 1 : 162-166, 1917. 

Bichowsky, Foond von. Meeting new demands with high school chemistry. 
School science and mathematics, 13 : 772-775, 1013. 

Bigelow, Edward F. Plants as pets. School science and mathematics, 4*87- 
' 90, 1904. ‘ . 

Bigelow, Maurice A. General science, nature study, and biology. Nature 
study review, 11 : 241-246, 1915. 

Zoology in secondary schools. School science and mathematics. 1 • 68- 

72;131-138,1001.. , * 

— r- Notes on recent advances in zoology. School science and mathematics 
3 : 102-104 ; 464-456, 1003. 

Biology in secondary schools. School science and mathematics 8- 
538-540, 1908. 

~ 17 Scionce ,n the modern school. Teachers college record, 18:134-140, 

Billings, Erie M. A questionnaire in chemistry. 8chool science and mathe- 
matics, 16:134-138, 1916. ' 

The percentage of oxygen in air. School science and mathematics 
17:304-306, 1917. 

Bingham, W. V. Conferences on world metric standardization. Science 66* 
302-363, 1922. * ' 

Biology, Scientific study of education in. Bibliography. 8chool science and 
mathematics, 11 : 175-177 ; 275, 1911. 

Biology, The practical use of. School science and mathematics, 9:121-130, 
1009. 

Biology and the war. School scieoce and mathematics, 19:714-719, 4919. 
Biology section of high-school conference of University of Illinois.* Illustra- 
tive material for biology courses in high schools. School science and 
mathematics, 15 : 334-338, 1915. 

Biology syllabus for first year of high school. School science and mathematics 
10:541-545,1910. . ' 

Bishop, F. L. What high-school physics should require from algebra and 
geometry. School science and mathematics, 4 : 63-67, 1904. 

■ Progress in the correlation of physics and mathematics. School 

science and mathematics, 5 : 152-159, 1905. 

Bishop, s. E. Some new modifications of old experiments in physics. School 
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Black, George H., and Wooster, Earl S. Correlation of chemistry and agri- 
culture. In National education association. Addresses and proceedings 
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